Carbon nanotubes elicit DNA damage and inflammatory response relative to their size and shape.
Carbon nanotubes (CNTs) have been one of the most extensively researched and developed nanomaterials. However, little concern has been placed on their safety. The biological effects of CNTs are believed to differ relative to size and shape. Thus, the relationship between the characteristics of CNTs and their safety needs to be evaluated. In this study, we examined the biological effects of different-sized multi-walled CNTs (MWCNTs) and single-walled CNTs (SWCNTs). Long and thick MWCNTs induced the strongest DNA damage while similar SWCNTs caused little effect. Comparison of inflammatory responses of various types of CNTs found that peritoneal CNT administration of long and thick MWCNTs increased the total cell number in abdominal lavage fluid in mice. These results indicate that long and thick MWCNT, but not short and thin MWCNT, cause DNA damage and severe inflammatory effects. These findings might provide useful information for constructing novel CNTs with safety.